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ELECTRODE MATERIAL FOR LITHIUM SECONDARY BATTERY AND ELECTRODE 
STRUCTURE HAVING THE ELECTRODE MATERIAL 

Examiner: K. Han SN: 10/541,222 Art Unit: 1795 December 29, 2008 

Election/Restrictions 

1 . Applicant's election without traverse of Group I, claims 1 -9 and 11-19, in the reply 
filed on October 16, 2008 is acknowledged. Claim 10 has been cancelled by the 
Applicant. 

Priority 

2. Receipt is acknowledged of papers submitted under 35 U.S.C. 1 1 9(a)-(d), which 
papers have been placed of record in the file. 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

4. Claims 1-8 and 13-18 are rejected under 35 U.S.C. 102(b) as being anticipated 
by Idota etal. (US 6235427). 

Regarding claim 1, Idota is directed towards an electrode material for a lithium 
secondary battery comprised of particles of a solid state silicon alloy having an 
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amorphous material including alkaline earth metals, transitions metals, or semi-metals 
(Column 1, Lines 47-60; Column 3, Lines 4-20). 

Regarding claim 2, Idota discloses the solid state alloy being a solid solution 
(Column 3, Lines 9-10). 

Regarding claim 3, Idota discloses the alloy undergoing reactions on cooling 
(Column 3, Lines 12-14). The alloy would inherently be mixed in a melted liquid state 
before the cooling occurs. A reference which is silent about a claimed invention's 
features is inherently anticipatory if the missing feature is necessarily present in that 
which is described in the reference. In re Robertson, 49 USPQ2d 1949 (1999). 

Regarding claims 4 and 5, Idota discloses an alloy composed of silicon and two 
or more elements including tin, gallium, aluminum, silver, zinc, and titanium (Column 3, 
Lines 16-27). 

Regarding claim 6, Idota discloses a ratio of the alloying metals other than silicon 
to be between 5 to 2000% by weight (Column 3, Lines 21-27). 

Regarding claims 7 and 8, Idota discloses the alloy containing a eutectic 
including eutectics formed from silicon and an element selected tin, gallium, aluminum, 
silver, zinc, and titanium (Column 3, Lines 4-27). 

Regarding claim 13, Idota discloses particles of the silicon alloy having a 
preferable average particle diameter range of 0.001 to 5 urn. 

Regarding claim 14, Idota discloses the particles of the alloy having the form of 
fine powder (Column 3, Lines 25-38). 
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Regarding claims 15 and 17, Idota discloses the material for the electrode 
comprised of a mixture of silicon alloy and a carbonaceous material which is employed 
as a conducting agent (Column 7, Lines 49-53). 

Regarding claim 16, Idota discloses an electrode structure which includes a 
conductive agent, a binder, and a current collector (Column 2, Lines 3-13). 

Regarding claim 18, Idota discloses a positive electrode active material capable 
of intercalating and deintercalating lithium and the negative electrode material capable 
of intercalating and deintercalating lithium (Column 1, Lines 50-60). A reference which 
is silent about a claimed invention's features is inherently anticipatory if the missing 
feature is necessarily present in that which is described in the reference. In re 
Robertson, 49 USPQ2d 1949 (1999). 



Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

6. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 
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4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

7. Claims 9, 1 1 , and 1 2 are rejected under 35 U.S.C. 1 03(a) as being unpatentable 
over Idota et al. as applied to claim 1 above, and further in view of Suzuki et al. (US 
2002/0146623). 

Regarding claims 9, 1 1 , and 12, the teachings of Idota as discussed above are 
herein incorporated. Idota is silent as to the electrode material being doped with boron. 

Suzuki teaches a lithium secondary battery with a silicon material electrode 
which contains doped boron [0069] in the amount of 0.1 to 50 wt. % (0.1 wt% silicon 
would have an atomic ratio of approximately 0.0026 relative to silicon) for the benefit of 
providing improved capacity loss and fine cycle properties while retaining a large 
discharge capacity [001 5, 001 6]. It would have been obvious to one of ordinary skill in 
the art at the time of the invention to use a silicon based electrode which contains 
doped boron for lithium secondary material because Suzuki teaches it provides for 
improved capacity loss and fine cycle properties while retaining a large discharge 
capacity. 

8. Claim 19 is rejected under 35 U.S.C. 103(a) as being unpatentable over Idota et 
al. as applied to claim 18 above and further in view of Nakanishi et al. (WO 2001/41249 
using US 6723472 for translation and citation). 

Regarding claim 19, the teachings of Idota as discussed above are herein 
incorporated. Idota discloses the positive electrode being a lithium-transition metal 
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complex oxide (Abstract) but is silent towards this material comprising yttrium or yttrium 
and zirconium. 

Nakanishi teaches a lithium secondary battery which positive electrode materials 
containing elements from Groups 1MB and IVB of the periodic table (i.e. yttrium, 
zirconium) for the benefit of forming a battery with high rate and low-temperature 
characteristics because addition of these elements causes change in the surface state 
of the active material to increase the surface area (Column 1, Lines 50-59; Column 5, 
Lines 1 0-25). It would have been obvious to one of ordinary skill in the art at the time of 
the invention to use elements including yttrium and zirconium in the positive electrode 
because Nakanishi teaches it provides positive electrodes for batteries having high-rate 
and low-temperature characteristics. 



Contact/Correspondence Information 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Kwang Han whose telephone number is (571) 270- 
5264. The examiner can normally be reached on Monday through Friday 8:00am to 
5:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Dah-Wei Yuan can be reached on (571) 272-1295. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



IK. H./ 

Examiner, Art Unit 1795 
/Dah-Wei D. Yuan/ 

Supervisory Patent Examiner, Art Unit 1795 



